Gallesia integrifolia (Spreng.) Harms: In vitro and in vivo antibacterial activities and mode of action.
Gallesia integrifolia (Phytolaccaceae) is commonly known as "pau-d'alho" in Brazil or "garlic plant" due to the strong scent of garlic peculiar to all parts of the plant. The bark decoction is used for the treatment of microbial infections among other diseases by different ethnic groups in Brazil, Peruvian Amazonians, Bolivia and Mosetene Indians. This study aimed to advance in the antibacterial activity and characterize the mode of action of the hydroethanolic extract of the inner stem bark of G. integrifolia (HEGi) using in vivo and in vitro experimental models. The qualitative and quantitative phytochemical analyzes of HEGi were carried out using colorimetric and HPLC technique. The cytotoxic potential of HEGi was evaluated against CHO-K1 cells by Alamar blue assay and its acute toxicity was assessed by the Hippocratic screening test using Swiss-Webster mice. The antibacterial activity was evaluated by micro- dilution method against ten strains of Gram-positive and Gram-negative bacteria. The mode of action of HEGi was investigated by outer membrane permeability, nucleotide leakage and potassium efflux assays. In vivo infection model was established by using Staphylococcus aureus infection model Wistar rats. Qualitative phytochemical analysis of HEGi revealed the presence of saponins, alkaloids, phenolic compounds and flavonoids. Phytochemical quantification of HEGi showed that higher total phenolic (80.10±0.62mg GAE/g) and flavonoid (16.10±0.03mg RE/g) contents. HPLC fingerprint analysis revealed the presence of gallic acid, rutin, and morin. In the Alamar blue assay no cytotoxic effect of HEGi in CHO-K1 cells was observed up to 200µg/mL, and no signs or symptoms of acute toxicity were observed in mice of both sexes at higher doses of up to 2000mg/kg, p.o. HEGi demonstrated bacteriostatic effect against selected Gram positive and Gram negative bacterial pathogens. Its mode of action is associated, at least partly, with changes in the permeability of bacterial membranes, evidenced by the increased entry of hydrophobic antibiotic in Pseudomonas aeruginosa, intense K(+) efflux and nucleotides leakage in Shigella flexneri, Streptococcus pyogenes and S. aureus. HEGi attenuated the experimental blood borne S. aureus infection in rats at all the tested doses levels (10, 50 and 250mg/kg). HEGi is safe at the dose tested when used acutely, and it presented broad antibacterial effect, which support its traditional use in the treatment of bacterial infections. It contains well known important phytochemicals, recognized to be active against bacterial pathogens in vitro and might be collectively responsible for the antibacterial activity of HEGi. It is bacteriostatic in nature, with membrane perturbation being one of it mode of action. HEGi represent a potential phytotherapic antibacterial agent.